SUMMARY We studied the topographical, macrostructural, and fluorescein staining characteristics of papillary changes of the upper tarsal conjunctiva associated with the wearing of hydrophilic (soft) contact lenses. Fifty soft contact lens wearers with elevated conjunctival papillae >03 mm in diameter were studied. Topographic characteristics recorded were distribution and number of papillae; macrostructural characteristics recorded were diameter and morphology of papillae. The information collected included age of patient, duration of lens wear, average daily time of wearing lens, presence or absence of itching or mucus, refractive status, and atopic history. Papillae were found in most cases in the conjunctival zone adjacent to the tarsal fold and were never found in the zone adjacent to the eyelid margin without also occurring in the intervening zone. The diameter of the papillae ranged from >03 mm to 2-0 mm. The number of papillae per eyelid ranged from 4 to over 100. The apices of the papillae were frequently flattened, and these flattened surfaces frequently stained with fluorescein. The vascular supply of individual papillae was observed to radiate from a vessel occupying the central core of each papilla.
Clinically observable changes in the upper tarsal conjunctiva have been reported in the wearers of both hard and soft contact lenses.'2 The macrostructural characteristics of the papillary changes of the upper tarsal conjunctiva associated with the wearing of polymethylmethacrylate (PMMA) contact lenses have been established. 34 We questioned whether there are biomicroscopically observable characteristics that would permit differentiation between hard and soft contact lens papillary conjunctivitis based on the distribution, morphology, and staining characteristics of papillae, and the degree of hyperaemia.
The purpose of the present study was to determine the characteristics of changes of the upper tarsal conjunctiva associated with the wearing of soft contact lenses, and to compare and contrast these characteristics with those changes associated with the wearing of hard contact lenses.4
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Subjects and methods
Subject selection. Fifty subjects with elevated conjunctival papillae >0 3 mm in diameter associated with hydrophilic (soft) contact lens wearing were selected for study. Since standardised eyelid examinations had not been performed at regular intervals on all subjects, neither the onset nor the duration of this condition could be determined. Each subject's age, duration of lens wear, average daily lens wearing time, symptoms of itching and/or mucus, refractive status, and atopic history were obtained. Subjects wore their contact lenses for at least 2 hours before examination. Since we observed that subjects who had not worn their lenses for several days presented a marked decrease in conj-1nctival hyperaemia and the number of fluorescein-stained papillae, we selected only those subjects who were able to wear lenses a minimum of 4 hours.
Method of examination. The upper eyelid was everted, and the tarsal conjunctival surface was examined with the biomicroscope under white light 733 Hyperaemia of the upper tarsal conjunctiva was graded on a scale of zero to +3: zero represented the absence of hyperaemia; grades 1, 2, and 3 the categories of mild, moderate, and severe respectively.
Results
Fifty subjects with bilateral papillary changes (a total of 100 eyelids) were studied. The severity of papillary changes ranged from mild without symptoms to severe with almost total loss of wearing tolerance. The elevated papillae were usually discrete; their apices were frequently flattened (Fig. 2) . Fluorescein staining of these flattened apices was observed in 30 of the 100 eyelids (Fig. 2) .
Papillae occurred in zone 1 only in 73 eyelids, in zones 1 and 2 in 25 eyelids, and in zones, 1, 2, and 3 in 2 eyelids, but did not occur in zones 2 only or 3 only. The clinical appearance of this zonal distribution is illustrated in Fig. 3 .
The number of papillae>0 3 mm in diameter per eyelid ranged from 4 to over 100 (Fig. 4) . Twenty-five eyelids had between 4 and 10 papillae, 22 had 11 to 20 papillae, 26 had 21 to 40 papillae, and 24 had more than 40 papillae. Papillae in 28 of 100 eyelids had evidence of staining.
The papillae ranged from >0 3 mm to 2-4 mm in diameter (Fig. 5) ; various sizes were present in each eyelid. The largest papilla in 23 eyelids was >0 3 mm to <0 5 mm; from 0-5 mm to <1 0 mm in 69 eyelids; and 1 0 mm or greater in 8 eyelids.
Grade 1 conjunctival hyperaemia was present in 34 eyelids, grade 2 hyperaemia in 41, and grade 3 hyperaemia in 18 (Fig. 6 ). Seven eyelids were not hyperaemic. Papillae were often vascularised by the centrifugal branching of a central vessel.
The distributions of the patients' age, duration of lens wear, refractive status, and average daily lens wearing time are presented in Figs. 7-10. Twelve of the 50 subjects were atopic. Symptoms of mucus or itching or both were reported by 36 of the 50 subjects. Forty-two subjects reported a decrease of tolerance to contact lens wearing associated with a foreignbody sensation and the presence of mucus and itching. In a previous study we stated that decreased lens tolerance, mucus, and itching were common but not universal in wearers of soft lenses. This finding is confirmed in the present study.
Discussion
In those cases in which papillae were limited to a singie zone this zone was always zone 1. Papillae did not occur exclusively in either zone 2 or zone 3. Papillae were not present simultaneously in zones 1 and 3 without also occurring in zone 2. These findings suggest that papillae develop first in zone 1; zones 2 and 3 apparently become involved only after papillae develop in zone 1. In contrast, papillae in wearers of hard PMMA contact lenses were never observed solely in zone 1 but did occur alone in zones 2 or 3.3 This distributional difference between soft and hard lens papillary conjunctivitis is most likely due to the variations in lens materials (polymer), surface characteristics, geometries, and fitting characteristics between the smaller rigid PMMA lenses (average 8-0-9-5 mm) and the larger soft hydrophilic lenses (average 13 0-15 0 mm). 
